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July 2019 
na 
qo & ae ater HN wore H overAt AY WSs 
Fardt ATH 


fafaiet Gea azeaat & ay ser 3 qo H quresat Ar usate Al Sa Yor FT 
ue ART Ae él (i) TT Feast AN (ii) RAN TRAD Aearzit' (Non-negative rational 
numbers) & WAcdat W fadk tel b se sa oa A SA Vial W dal Hil] sa 
BT, SAAT sau ZN SHA SANT Sl BeHlaNne F oq W Plecded He HT UE VH 
eT TAS Bl 

eA US Ya FA HL W 8? 

Sa YG H Ae TAIN ve wee ved & AT 2013 & 3h A ‘qo’ W yaaa 
Gesise 3a Al 3A Fosse A TEA Weel af TATA a fh Woe ah HafaherAy, 
eas 3k faa Tat HT OT AeaAst & Bea H fevers wT S (visually) be 
faaer far st Waar Bl 


See Gel Aa axa Ar saat aenira fares A feet att at (a ct) QT Gens a 
ad 8 3ik fore Beal aes (number fact) Hl sA Pee Ha dled & (AS fH 3 x 7 = 
7x3,5x4)x9=5-x (4x 9) 3ife) Sah a vat (LHS) 3k av vat (RHS) 
alat AY sora aX @ BI arad & fH F atex S1 Ae 3teAar Tate (inductive process) 
al 


ROA VRAD Peas aes A Peat si VOT AEA fA el! set AsASa 
WAI al ect Het | 
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venta Ar fate ar at ar chet WT Wearait & feet sit Palo & fou wate 
far sit Ghar ¢, Per ser ot A Bea fact at ast eal a atl Bie eA sa aT a 
ead & fe Theat ait GOT Gear Hl Saet Sf HiSeut GANT agar sl Aha B, AT Setchr 
faferar gor awearsit & feet aft Paltotet & few ara Hreit ast Wears & fae arseat 
Al YALA AXA AlMhol A BAA Sl Aha &, afer faa wT A SAAT Hoven Fr 
oT Ghd S| Setchr faferar sromr afa-ax-feafa & amet Wl We wt Sell To 
saat fates A Ara atc @ 3X feerafetH (deductive) fata & fow WRa aXe zI 
CATAL Het AT USAaT Set FWA Yeu H frsaaAter ved b teg A FI 


a, SA Ol Gears & are ater & Halas sik aead qoreat at Mau ata h 
fae sa veuta Al Usd Fal Ded Al sah Hea, FA Hey GEA BAcaat sila 
(i) et AEM (GOT Teast aed) sel RI GRAD Gea, (ii) Wet, (iii) 
GRAS Feast 3iN (iv) akafan FEeasi- was A we al, F Gat Gea fas 
Aca ER dh h ged BIG Bd F —H AA Ae Ud Wa h fae sat TOTUAT Fr 
Usa HAT Ued FT] sa A HS AT Aeaatl h ary ss Ho Aceh Hl AA Hel 
UST] Ye & Hed A SA SA WK Tal Hat] are et Ho Rafaat & few sa ‘oeser 
GAT Ueda ater Ar Teale A A ‘orreey Garo Sa HT A fh athe faaraiae aot 
Al Uh Yer & Aaa FH HS Mew WRoAt A 3a Goa aw av faa eA Maer 
aXe Ted Al ‘wer weq Yel HE GRovAt at au Hel A sual Fr as reg 
yeaa a Yect veuica at sila axa Sl Ws feufaat A ea yeatvar Ar yaufaat a 
Tara e Wa: Tey veufaar & MA Hel Is UH Bl 


US CU Wael Ara F fh fafeve Teaisat Hr feasts Sat TQAt A eet Slay 
@ fore feat wales Rafaat am seat a Wehal Sl Sa ae Ae: wearled 
YaAIoT (Proof Without Words - PWW) @| @lelfe, Ss ater PWW af feretafet WATT 
Q Holey Alea #1 


GA Ha aH Fa Har 8? 

Gael 3d Ah Sols 2018 3X Ard 2019 A Hae: UH yg 3 ws Ue A faeaiofaa 

fasa verified fu é : 

H. Use fagsrersateredt ste fet va afta & area S yt deat & few arr & 
waaay aX Aess WIA ag leit et YT Gears & feat st Patoret H faw 
Wares feu st Wad z1 
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G. eat & ore Aer she qorer H Belt ora qoresa—feat (IN WT Beast) & fret 


at Palstet & fore Sot Tait goat HT AAA eT H AIB-AIY Ses ELA KT 
A vateta fear aa ai 


SA Yel S Her sear? 
Seton el a iret igs (ate eet el alg Gos 


Quiet & Oy sot cleit Giharst (Aleit, alert Zi que) H waft wa qoeA— saa 
Saat UT h Haatray va Hess ToT Zi Toe Hh TACT TOU aH Torw aller 
ISA (UE WSS VOM Hh AGE 2016 H 3h A YO w snenRa yosse A 
Sam Seca fra aa é 3 as VA W sal staal Hl Thar ae ¢) aT 
Sat frat se! deat (faator ste A) b ATeaA A Mae chet qo azat & 3a 
WL SA WoT & AG at Torr H few fersraterH ab Fa el 

CEA TEAS HT STAT HL Thiol UL STUMNA Toe HT UH daferh eey Alscl| 
31d (non-discrete) 31R RUNcHH AASB Ael fe WAT Gears 3 aaa 
UAH a fre GAletT WUT AAT al eu ate fre ae says BI 

uRAS aearst 3 aeaiah Aes & Tre set at Aisvarsit H Bath ara sore 
SoA Fisetl & Aaa A Va asas SN What Aaha TT Wares waa 
BIT] LahteT BAe AY 3aVaepaT el Sreft, sales Gurtet Ar et are seth fore aft 
feaaTAtih ad F HA det SVT 


3d FA Vist & Bacay h aN A faan at el SA AAeay A BAA (non- 


negativity) FT oat el S| Afehel UE UH 3d AAT (discrete set) g| 


TAA OX ist F seat ar oktae sea wait Hanzi A slat @, aa a Year 3k 
afm dat (logical arguments) HY Wastes A aif aaa ad el Sle Ae 
PAA AAG, Meds HR faaxer geal A Sell AA el Asal 8, afer HAAN VW 
feafa-ax-feata Wirat tet hh Hoal soe fe st 3k ate A al BAS oa él 
sare wWoeayedat A yoiat & fore aor AY HafatAaa HI, HAe-A Alet Toray 
Wa ¢, SRR W wena WMA RIA A ROMA AA TecAh BI A 
URS aX PAA! SA aaa & fee ar Ar GNeTMT Hr sere har sea afew six 
sa qoeat S ved saa sea afev! 
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fara-1 
Wim We HINA FAHSE PT HTH ALA BU sae KN HT ae TH Hat a 
STAT HAM: Talc 3 RCH sHisal H wa A far 21 sa fafa a, Mea asenit 
Al SANT GH HS Hl STAT AKeT Seat Fl AHN HSK H WAC BA Sq H 
TACT! At, GE Hl GE WN Hse, RMcAH UN (-4) Hl UN oe HiSserl AN ees Hr 
Ise AT HqTUAA A AIA HEAT A oer HN RX WT H HIScL CANT ala sa F 
(Fara-1)| 


uel ater & few dar Aisa au fear aan @, ser fe oT Geant Fr Rafa A fear 
TAT Ul Wee Wi Hl SVYFA CT H Scot ST HiSeat GANT MA SMa Sl Hisext H 
Sq Mag HT fav aw Ae os & Hea ae A aw caafeua fear sar Bl watt 
Hsett Hl HItA GAG Aho HI azilal S| SAA Mes sist (zero pairs) Hl Fcley HT 
Ver fate aor aff 81 Sree, We WUT SAN Sacey & faw Agra ae Fl 


arr ar wafers sporerat 
PAAAAT TI h US At eax Thal aearthot Hl al Helhor WaT EAleit (vantage 
points) F Gwar &, star fee WT Geant 3N Beat & AA A ea Fl 
ae Woitent Ar st Hic s, al UN GFA seth @ : 
1. Gale + TelcAh 
2. UAH + RUICAH (IN -. RUIcHH + TelcHh) 
a. Ulett > 0 
b. alarmed < 0 
3. BUTCH + BUTCH 
att 1 yor qeast & wares o1 Rafa 2b & fae gaat fas-2 HR 3 A UH sae 
fear @| Woh Pale ati SF 2a 3K 3 Fl Usa HL Aad & (BIN HoT Wie)! 
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fra-2 : (10 + 6) 


Be | oe 
BB Bae & 
BB ee es 
fara-3 : 6 + (-10) 


faa 2,B m uhuer a ¢ 3 ae (-10) + 6 HT agar 8; Gath faa-3, set arerHat 
al A & okoer & fear & 3k Ye 6 + (-10) Sl die dae over A Rada eat 
¢, Safe Beha 3aRafda Wear &; Bell (-10) + 6 = 6 + (-10)| Saat & TH Ue 
od feel af at quiet ot a acl & HN saa aS Hh al Usa fh I oer a 
ferceft ax @, Ulel fe See axle & few Phat Hisext Al saguHar et Tacit Sl 


arr ar areas fers 

sah fore ae fran ye t fh 3p A x + y tz Ase s, A sa HE HH set 
ust fe ea x A y a ved oisd | ay HR z awl Ue dao BB, sar fH VT 
Teast Fr feat A gat sl 

sa um afafara & wy A was edt ate fHar ot Baa Bl Hs at Hat Wim Wei, 
SEIT H forw 7,-43iN — 10] Ses SIA HSN H TAG H VI A Wedd AK, Ae 
fe 7 Bt Hisett HI Ve BA, 4 oot HiSaxt HT GMT Baw sie (Fra-4)| 3g 7 + 
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(-4) + (-10) @ Serpe cet Gael wt va wre Poet wt wea eel Bie yeaa 
MU A dae at Bal Ht Aca st Aha s, at aT 1 A eet BIN GN BAS -sT 
fA ST Ae S| SAAT Ades & fH 7 + (—4) Hl SST ST Asa se! BT 2 A Av 
THE Fl SHA AAA ST WehaT &, Aleit f—-10 Hl 7 + (—4) & Beha A alse Aelk 
[7 + (-4)] + (-10)! def gaa 3k, aor 1 A ay qar BIN dent Bag at ot wad 
@ Oeil fe (—4) + (-10) ete SN WUT 2 A Ue BAS Hl SAA Ace, Aleit fe 7 
al sisetl aleit ef feufcat A cet waet at fActaxt va fat stat @, fra a at 
als 3sfaRea wiset Aaa stat 8, a é fret HiSsext Hl sce Sal el Ha: abet 
feafsat A aero sax Slat aiev, ae fe [7 + (—4)] + (-10) = 7 + [(-4) + 
(—10)]| {ea atst Oell et-clet HIST H sist Hl ceil Gael Hl fActet & se sera 
a Bra sl 


Calet & fee Sot Het Goist HT Caeoa (arbitary) SB ger sear a 3X see heel st cet 
quiet deh IS sl Wha & (HA-D-HA UH daa wart & aN wy), Mt ae Fd Weg 
O fact af at a wat a atl 

Sa VAN 14 aaa sac & : 


1. well 3 aencae 

2. 2 dancer 3k 1 HUNCH 243 A wela 
a. UdicHh + UclcAh + BRUTCHR Ruf aa 
b. Getcha + RUIcH + GelcAh ag 
C. RUTH + WelcH + GelcAh 

3. 1 uence 3 2 RoNCAH Sense 
a. GalcHh + BUCA + BUCA 
b. UNcH + ellcH + RUICHH 
C. RUNTCAH + RUICAH + VellcHH 

4. walt 3 HoNcAH 


Sut fearar ara fer feats 3a Hr UH SawexTy B, Sel Bera <0 S1 Ay afaar sa 
Wom aN Usdiet ata & fw als W ZI 

quiet & fore sot at oes ate Uist Aint & Fall als sit Also sah few 
We ae SAA sel Ra Bl ROMcAH AEarsit 3 aT A ast citer feafoawr e- (a) 
MUNCH x Vac, (b) Geach x RMcHH BR (c) RMcHH x RUICAH| 
VaRSHRE Woayed AF Uist HT AEAR cat Witt & few Ua 3teor HA far sl 
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we 7 Al Woah & ie sear A sled chet Rafael wr stora-storat 3X 
PAAAATA Hl Atel fae feat aa sl sath Hs AeA Woah HAfaiAAaA st 
Aleta ET (a) 3H (b) Hl UH BAA sarc ol SA Teel SNA WHR H PTH A A 
TAH Hl ORAA Het A FAs HT VAT FXa & SIX PX Sa TOUT al ora aX 
al 

31SU @a fara Hea aeat al wH-uH ath fae at (Aten fh m 3 n als 
al WUT Wea 8) : 

a. RNA x TalcAh = RUIcHH 


Sa INFAX AT (repeated addition) Ar MRon HT S0aleT HX far Sal 8, Aleit TH 
(—4) x 3 = (-4) + (-4) + (-4) = -121 Set HISext (AT fH sa Rafa A Roc 
lal) HT SUAT Ht ANRFIX Bet h fav Aisa GaN Hat sl Ua sl Be dw fear 
a Ua ¢ fh Ye GetlcHh x GaicH Raia & Gale ef S Dell Hal H WT HT Bs 
qa we 4x3 cha st Sl A aR accel A, To Hl HeeaT HT al ae aft 4 x 3 
HIS Hl PA HAfdeas (array) 3Uead Ha S| TA SA HAldegMas A 4 x 3 
RNA Hise 6 SIN safer ye Halas Yih — (4 x 3) Hf aetar Sl safe 
(-4)x 3 =-(4x 3)I tart ¢ fh 4 HN 3 af fest a GT Geaat 4 saat oT 
Ua & 3 Bait Rataat A wel ah al Se SH WHR Ae UH Tareas Raia a 
faeu fear é, at é (-m) x n = —(m x n)... (WATRRTT 1)! 


b. GelcHh X BUTCH = RUIcHH 

sa festa Fl usar ata & fae ved mh verse a n=18n=0 HT AH 
faraiita frat stat ¢ 3X Pex cers A few we deet wt sae Tad ET SA n <0 a 
fay set sor ara @1 S-tS BA m & Yes a rn = 4, 3, 2-37fe A 3et said &, 
BH Gad & fh Yam MOT A Toth A A m Te WI Sl SA VSR A Hea VR S 
at gH mx 0 =0 fAca él SafeU Be UT m x (-1) = 0 — m = —me@reml 
sa veut Hl Gea Ter ot Rao asic & ae alsat Cal ST Uhl b alfh ye 
PAST 3 Wh fe m x (—n) SHA Am aFals HT 1 aR Pepe ater @, aA A ea 
ay tea A ee Sat TS BX A RUMAH vat A eel Bl YS -m Hl 1 IK IRFIN 
ret 8, Bell fe (—m) x n | Ad: m x (—n) = (—m) x n HR Safeav m x (-n) = 
—(m X n)... (PATH 2)| Cater & fe US HAfaeAaa al el 
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c. RUTcH x BUCA = WellcHA 

ug sok aleit feast at sisar sl Sach wear (-m) & few Vs UIST Settet D Vlctt 
el fC Sa Years A n <0 FT ZN facia fear sia Sl 3a Rafa A-ea Se-sH n 
= 3, 2, 1 aie @ at sec Ad @, Weta -3m, -2m, -m Beal Sa Bl SA THR, 
Was WOT A WAH Am ASA SAAT el at, (—m) x 0 = 0 se! SA Tea Ya 
uy feo asitr mF we sist W (-m)x (-1)=0+me=méaael FR 
UWaAleGa: (—m) x (—n) Yrs A as AN A GencHH vat FT AH m Wo Hn aN 
feng ¢ ot m x n & Gala € Sl SAfele (—m) x (—n) = m X nz... (MATH 3) 
Glelin, TRAT Tesi & fav sa ate Fl GAS Sales Te Cal Hs Alsat Steel ael 
S— Salexel a few (—3/5) x (-7/4) Hl HA URNA far ste aiew? Va Salevit 
HY TAS seed & fore wee Ta WK seat & foe aaa sat A Asc gH HIS 
STFA SeELT aAel TAA Bl Safere FA AEA Vast Hr saa Hh Thiol W 
HMEMNA Wet H EWA Also HT 3arcl aT A cat sa Neda Hl Hla aed ZI 

HT FA Wag H TOTAL WX 3d el Ael SA Vaud W HA care oat walfh SA Ho 
Herat wRoa ay at ah v1 A aff geal a Ue eae H UH Wo aT s fh 
aera wart be fer feu oid @, Welt fe ao am fraiAa ata & few acu 
ORUTAT Al UoTaaqe atl A HH Sualer far sl Uhal Sl HSU FA Seat cet oioTat 
al fet F cad é : 


feet af at wpa Beast n 3k m & fae 


1) m x (-—n) = -—(m x n) 

2) (-m) X n = —(m X n) 

3) (—m) x (-n) =mxn 
TT HT HAaAAT sores 


st sleet cer oRoTAT ar suaheT HT TT Hearst & fee satan Haass F 
MY Staal FY slet ate Vatia & fataN & ST A Cal SM Aha Sl Ae VAM Sea 
wae tat & fre vata Eta ¢ SN Ys Seaa H acal Al Aaa A Aad @ fH 
Ma aime wT O ba faaia ste él 

at & wafafaAgar Ar st ate sah few sft chet Besant et Berd FI 


BA Vee é faa ar gH es 
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mxn=nxXm .... (AAR 4) 


Ulett fr Garr x Gece At Rafa, st ar w arena yasmse A at aS 
Wpaeearsit Fr Teefa a Aaret Sl 


at 3a oat Me Feaftat at vate aXe ded 8 : TelcAH-RMCHH HAA m x (—n) = 
(—n) x m FIN ROMCAH-ROMCAH HUTA (—m) x —n) = (—n) x (—m) Pere et ait Wea 
east m 3k n & fal 


Wea HAS AA HT HafaterAaa ar faery Agra ae I 
m X(—n) = —(m x n) 


= —(n X m) 


(—m)x (-n)=mxn 


=n xm 


BAHT (1) 4 
BAT (4) 4 
= (—n)x m Talo (2) 4 
BATHUT (3) 4 
BAT (4) 4 
SATHUT (3) F 


NNN m™ EN 
Ww 


= (-n) x (-m) 

TT HT Mess sores 
ara & Meat Toy Ar ate et SAAT sit 8 BeMaav g : 

1. mxn Xp 

2. m Xn X (-p) 

3. m X(—-n) X p 

4. (-m) Xn X p 
5. m X (—n) X (-p) 
6. (—m) X n X (-p) 
7. (—m) X (-n) X p 
8. (—m) X (—n) X (—p) 
caret & fee yet at ae Rafa 1 yor wears A Ruta 8 fae are wt arena Yosnse 
A faaqe fear sar a, Stell fee SAN TA (m x n) xX p = m x (n X p) ..CAATARTT 5) 
yer a él 


eHat Yel fafa 3, 5 HN 8 af azar ¢ HN a Fr feafaal Hr oom aan ath 
tga & fav ost 1 


3.[m x (—n)] x p = —(m x n) x p GAA (1) a 
= -[(m x n) x p] PATRIOT (2) A 
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—[m x (n x p)] ATH (5) 
=m x [-(n x p)] ATH (1) 
m x [(-n) x p] TAHT (2) 
feat 2 3 4 at at set axe aeitar ot Aaa ZI 

5.[m x (—n)] x (—p) = —(m x n) x (—p) FATHROT (1 
3 


= (m Xn) X p TATRRUT 

= m X (n X p) TATHLOT 

=m x [(-n) x (-p)]  WaTeRoT 
feat 6 3 7 a aft seat ate agar ot Aaa él 
8.[(—m) x (—n)] x (—p) = (m x n) x (-p) 


= —[(m x n) x p] 


(1) 
(3) 
(5) 
(3) 


3 


= —[m x (n x p)] 
= (—m) X (n x p) 
= (-—m) x [(-n) x (-p)] 
TOT HT FAALUT Urea 
Rrra aleat A stort faaeT H BUG A Bat Zink qr cleat enfAct 81 safe eA 
SoH HS FAT ael & Veh Z, Afar Bel Haass A AA sa TIVIT| Yel PATaeas 
Sete h fore AHL (1)-(3) Hr TTAeT fa STAT IT MHI few ae yotenh H WV 
HT SoaeT fear SIs | 
Saal 8 AFMdeay et dl é : 
1. Gee x Gleher 
a. GelcH x (GecAh + Gach) 
b. Welch x (UalcAh + RUICHH) 
i. Ulett > 0 
ii, UemHaT <0 
c. elcH x (BUTCH + BUI) 
2. MUNICH x UH 
a. MUCH x (UelcHh + Melle) 
b. RUIcH x (Galea + BUIcAH) 


10| Hofer taolt aferafsel ve Use Uae, Fars 2019 


i. Ueto > 0 
ii, UeTHaT <0 
c. RUICHD xX (MUNICH + RICA) 


caret ¢ fe feaft 1a Wort Wt sea Yosise A aes aS Got Pea Ar fei 
Talat 81 Sah solar, Beat HY HafattAaa (Ts SA yest et Aa HC gh 8) a 


RMCHH + TalcAh = UellcHh + RICH Sle zl 


eHet Bel Rafa 1b(ii) HN 2a wr aaa S| wey Rafaat al ath twat oh few sa 


qian Al Wedlitd Hd BI! 
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die sect HATATAT all HA WAT g, 4x 24+ 4x (-5)=4~x [2 + (-5)] | carers 
fe 4 x (-5) A wafdeae & Tee Tar Hr Soa TANT (2) WX arena SI 


2a h 3aleQUl A HAdeIA H WT at faa ata h fw BArHr (1) Hr soar 
far aa FI 


faa 5 ft drat ade a ugelt IN aa aed aril fe (-4) x [2 + 5] = 
(-4) x 2+ (-4) x 5 & Gera H BT A aa A AT TT Gea ZI 


tart & fh et sarerot AT ate Bel at get ae Quiet Ar eg A Ql Caco a 
aa Al ot Gat s1 safew ye via feet sit citer quitet & fee Ares eet fasts 
STF, aie Veo Wiis yea s al aet qoretHa weg Vd & 3 Ue BaaiAa feet 
GaN & el et orc 81 sat ake, aie qa a aT Wis wea s a UH WetheT 
Wea el Ma 8; Ae fh vp Halaras MIs ef a s HR UdatAat Hx A fact 
Wares & Best at atc FI 


Uh aga A AAT AE aaa Vat Hisett & Ua HY Taeapa far at Aha F 3K 
Sa Re Ue alan aras eri, HA Gea Tar H A Sst ST Asa 21 Ble sat 
Hise Hl Uh HaAfaeg A AAMT scl 8, A Sah aT Hl Gaeta har at Whar 
€; Oeil fe SAN Alhfas Saha ferHire ST Aha Sl BA Alas sleet AY 31aeahaT 
vel Ut! Ue feet sf 2-3 quiet & faw aA axa 8, afea WRAT Wea a 
areata PAZ  farw atl 
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So dnaee A DT AeA Uae seer ait sali a sada BIN AMOI AN safe 
HSN H AMA sah fav Aisa aa fear at Beal #1 eat H AW 3addadl Hr aN 
atel facta S| feet ZTeSl sa Ue @ fH sah BA a H HR Bahar (HSfi-wait 
Aes H HAA A) HN HAde CaN Sah fw Alsat GAN far a Aha Bl Wiest 
ARMA GAM wir at, ww HM SAAT H SRT Velo HISCH SANT Sot forw 
Aisa GaN frat st Fet| cima GRAG eae si ada Wea a al 3a B, 
mT et RA! safae F ae Gellcqet sacar asa FUl SAG BA Hee at oat A 
frets | 


Tart ATH SoA WASH faraideates & Chet Zit HleeysT Vasher AN Blaha 
Rae Get A UelsH Whar sl Aa sah slat HT ANT CIN & (Teel Farha 8)| 
Segia ANAT Tesh! Hea A sece a wHete BN afeterea faeafaaares, Aves 
a ad A wave Ff vas sf 21 F oa A afBeH ast A seal 3iN Marat & ae 
Ta Wt HA at vel = SIN fet oft axe HT cpaeiite a fharefier afafater fasten 
aaa A sacl aeet Teraedt S| Saa swati.sircar@apu.edu.in W Bah Har sr 
Ua 81 

xrae : Wale APA «= yeraror wa art welfeer : aidar faant 

AFUSeT + Wore Scaler 
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